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Because of many factors that may affect the observed CIMS signal (see discussion in section Low bias in vaporization enthalpy of organic acid) including subjective error, not only standard deviation (std) of the signal at certain temperature (T) but also small perturbation (± std of signal at RT at all T, where RT is room temperature) was added to the average CIMS signal. Lowering the signal of pure organic acid at room temperature even more (-signal/2, in most cases more than std of signal at RT), some of the emerging issues (further evaporation of the aerosol after the heating tube prior to the CIMS, possible thermal decomposition and wall losses as well as the effect of residual water in the aerosol) were roughly taken into account. Even the small perturbation in the CIMS signal lead to very different ΔH vap (± 20 kJ mol -1 ) since the slope of the evaporation curve (signal vs. heating temperature) changed. This, however, did not affect p sat (298 K) that much, i.e. the order of magnitude stayed the same and was always in the range of literature values.
Low bias in vaporization enthalpy of organic acid

Vaporization temperature related issues
In the main analysis constant temperature, average of temperatures measured near the tube entrance and near the exit, was assumed. Two types of heating tapes were used: silicon rubber and glass fiber. The detected evaporation behavior of organic acids (CIMS signal vs. mean inlet temperature) was independent on the heating tape, i.e. the mean inlet temperatures were more or less the same with both tapes ( Figure S2 ). Temperature profiles inside the heating tube (temperature of N 2 stream at different distances from the tube entrance) using both tapes were determined in order to investigate the effect of heating temperature on ΔH vap in more detail. The maximum temperature inside the flow tube was higher when silicon rubber tape was used but otherwise the profiles were similar between the two tapes, as were the previously determined S5 mean inlet temperatures. The mean inlet temperatures were found to be close to those temperatures measured at the exit of the vaporization flow tube when determining the temperature profile.
According to the evaporation model, if the measured temperature profile inside the flow tube is accounted for, the predicted ΔH vap was even lower than obtained when mean inlet temperatures were used (around 20% lower). Thus, the measured temperature profile may not describe the temperature of the aerosol correctly, i.e. the temperature of the aerosol flow may be lower than that of the gas stream. This can cause uncertainties especially when high heating temperatures are used. Due to size limitations of the flow tube, temperature profile of the aerosol flow could not be determined. It should be noted that the values obtained for p sat at 298 K in the main analysis were not influenced when different temperature profiles were tested since the data at room temperature were not affected by the heating tape.
Even though ΔH vap of succinic acid was constantly underestimated, ΔH vap of oxalic acid was found within the range of literature values in two experiments out of four. This indicates that some other factors, other than the mean inlet temperatures used, are affecting the obtained ΔH vap .
However, it cannot be ruled out that temperature affected the measurements at some level, e.g.
through thermal decomposition of the studied organic aerosol. For example with high heating temperatures -close to temperature where the aerosol was observed to be fully evaporatedsuccinic acid signal (pure SA) first increased alongside temperature but after a while began to gradually decrease when using silicon rubber heating tape. This indicates thermal decomposition of succinic acid. Thermal decomposition can lead to an underestimation of CIMS signal (low bias in signal of certain m/z at high T) and further cause low bias in ΔH vap if not accounted for.
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However, no clear sign of decomposition was observed in the TPD-CIMS spectra of pure succinic acid.
Recondensation of organic acid onto particles
Recondensation of organic vapors onto existing particles after heating and prior to the CIMS was considered as a possible explanation for the low bias in ΔH vap . This was investigated using the kinetic model. After the vaporization flow tube (l = 23 cm) aerosol travels around 10 cm to the CIMS. This distance is almost half of the length of the flow tube providing residence time half of that in the heated area at maximum (~0.3-0.4 s). As an example evaporation of succinic acid was modeled considering first only the heating section and second both heating and cooling sections (temperature assumed to drop after the flow tube to room temperature) ( Figure S3 ). Based on the evaporation model no recondensation onto aerosol particles occurred after the heating with such low ambient gas-phase concentrations of succinic acid (< 0.02 µg m -3 ). It should be noted that the presented results do not take stand on possible recondensation onto the tube walls which we believe cannot explain the low bias in ΔH vap , at least not alone.
As can be seen from Figure S3 , even though no recondensation is likely to occur, organic acid aerosol may further evaporate at room temperature after leaving the flow tube but before entering the CIMS. This would give higher signal at room temperature compared to signals at T > RT and bias ΔH vap low. However, even if this affects the results, we believe it cannot alone explain the low ΔH vap values.
Residual water in aerosol
Residual water in the aerosol may significantly affect the detected evaporation behavior of the aerosol, and lead to underestimation of ΔH vap . 7 Although, it should be noted that there are also S7 studies stating the opposite -possible residual solvent, e.g. water, in the aerosol has no significant effect on the thermodynamic properties of an organic acid in question. 8 In this study RH of the aerosol flow was the lowest (max. 5-6%) in the beginning of the experiment, i.e. when evaporation of the organic acid was measured at room temperature, and increased slowly towards the end of the experiment (maximum RH around 10%). This could lead to lowered signal readings at higher temperatures, i.e. milder evaporation slope, and low bias in ΔH vap with much smaller impacts on the saturation vapor pressure values or the estimated fractions of organic salts formed (which are most sensitive to the evaporation observed at room temperature). It has been observed that some carboxylic acids, such as citric acid, retain water even at very low RH due to high polarity of these organic acids. 9 However, for example succinic acid and oxalic acid particles have crystallization RHs as high as 50-60% and anhydrous solid particles are formed when RH is further lowered. 9 These results indicate that residual water in oxalic acid and succinic acid particles is not likely to have significant contribution in determining their thermodynamic properties. However, if some water was indeed retained in the particles, it could partly explain the low bias of ΔH vap values as compared with the literature.
To get rid of possible water effects, we tried to perform evaporation measurements of succinic acid by producing aerosol via homogeneous nucleation (heating a tube filled with solid succinic acid). Unfortunately, this appeared to be a very complex task and we were not able to generate a continuous and constant aerosol size distribution for an actual TPD-CIMS experiment that takes several hours. The effect of excess water on ΔH vap of succinic acid (as an example) was investigated also using the kinetic model. RH of 10% was assumed throughout the experiment.
The model was run with two-component approach (succinic acid and water) and the following properties of water were used: surface tension 0.072 N m -1 , diffusion coefficient 2. In the case of organic salts (sodium oxalate, ammonium oxalate and sodium succinate, the most relevant to this study) 10 and organic acid/inorganic salt mixtures (e.g. succinic acid/AS and succinic acid/NaCl) 11, 12 , particles have been observed to form anhydrous particles after crystallization that occurs around RH = 30-75% depending on the mixture composition. The RHs in our experiments on the mixed particles were always below 10% and thus below the typical crystallization points reported for similar mixtures. However, due to the lack of hygroscopicity data on all the studied mixture compositions, it is difficult to be absolutely sure that no residual water was left in the mixed particles. However, when modeling the effect of water on the effectively non-volatile organic fraction (NVF), the values were only around 10% lower compared to the case when aerosol was assumed completely dry (i.e. the reported values of NVF) for the example case of succinic acid/NaCl (1:1) particles, if maximum RH of 10% was assumed throughout the experiments. Vaporization enthalpy of the organic acid was not affected by the residual water.
Modeling evaporation of organic acid from mixture -properties of non-volatile aerosol material
In the model analysis the properties of the inorganic salt (density and molar mass) were given for the effectively non-volatile material in the aerosol, which consists of both inorganic salt and organic salt or other low-volatility organics. If the properties of the non-volatile aerosol material
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were determined by assuming it to be a mixture of inorganic salt and organic acid, i.e. lowering the density, the magnitude of the predicted non-volatile organic material formation would be somewhat greater than the presented NVF values. For example, in succinic acid/NaCl mixtures (F org = 0.5) increase in NVF would be on average 10% by using density of 1818 kg m -3 and molar mass of 82 g mol -1 for the non-volatile aerosol fraction (assumption: 0.4 SA/0.6 NaCl)
instead of pure NaCl properties. For succinic acid/AS mixtures the increase is not apparent since ammonium sulfate density and molar mass are close to those of succinic acid. However, if high molecular mass organics, e.g. polymers, were to form in the particulate phase, the magnitude of low-volatility organic material formation would be overestimated with the NVF values presented.
Organic acid evaporation from mixtures upon drying
In the main analysis it was assumed that oxalic acid and succinic acid do not evaporate from aqueous organic acid/inorganic salt mixtures upon drying, i.e. organic molar fraction (F org ) is the same before and after drying. F org = 0.5 of aqueous oxalic acid/NaCl solution corresponded well to F org,model (two of the experiments gave 0.54 and 0.47) that was obtained by comparing oxalic acid evaporation from the pure component aerosol with that from the mixture. This indicates that oxalic acid evaporation prior to entering the vaporization flow tube is not significant. In the case of succinic acid aerosol, low-volatility organic material formation was observed with all investigated F org (F org,model was always lower than F org ). Kinetic model analysis shows that when assuming dry succinic acid/inorganic salt aerosol directly after atomization, at maximum 15-20% of succinic acid mass is removed from mixtures with NaCl and at maximum 40% from mixtures with AS in a residence time of 5 s prior to the vaporization flow tube. Thus, even when overestimating the evaporation of succinic acid (dry aerosol all the way), the main conclusion on S10 the formation of low-volatility organics does not change -estimated decrease in NVF was on average 10%.
E-AIM -chloride depletion from aqueous aerosol mixtures
Laskin et al. 13 demonstrated with E-AIM that significant chloride depletion is not restricted only to dry particles, but can also occur in wet conditions with atmospherically relevant concentrations of NaCl (1-1000 µg m -3 ). In order to test if these results are applicable also to other organic acid/NaCl systems, we performed similar E-AIM modeling as Laskin et al. 13 for succinic acid/NaCl and oxalic acid/NaCl systems.
We used E-AIM Model III 14 allowing partitioning of water and individual trace gases between aqueous and gaseous phases at fixed relative humidity as well as the formation of solids. RH range of 1-99% was used. Ratio of Cl/Na was determined in two separate cases -first omitting the formation of solid phases of NaCl and organic acid in question (succinic acid or oxalic acid) and then allowing solid phase formation. In Figure S4 the Cl/Na ratios in two investigated aerosol systems (succinic acid/NaCl and oxalic acid/NaCl, 1:1 molar ratios) are illustrated. The current version of E-AIM does not take into account the formation of succinate and oxalate or mixed succinate/chloride and oxalate/chloride salts. Due to this, allowing solid formation in the E-AIM, the Cl/Na-ratio approaches unity at low RH indicating minimal chloride depletion which, as observed, does not describe the actual phenomena, at least when it comes to submicron aerosol particles.
It can be noted that the Cl/Na ratio depends greatly on the ambient concentration of NaCl -the greatest chloride depletion was observed with the lowest NaCl concentrations -as also observed by Laskin et al.
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significant chloride depletion even with high NaCl concentrations -at RH = 80% with NaCl concentration of 100 µg m -3 the Cl/Na ratio was around 0.4. For succinic acid/NaCl system the behavior was different -the aqueous particles did not have as much chloride depletion as in the case of oxalic acid/NaCl or malonic acid/NaCl 13 mixtures. Even with low NaCl concentration of 1µg m -3 the Cl/Na ratio was 0.8-0.9 for deliquesced particles (for malonic acid/NaCl 0.2-0.6 and for oxalic acid/NaCl 0-0.3). However, as the observations by Zardini et al. 15 suggest -enhanced partitioning of succinic acid over deliquesced succinic acid/NaCl aerosol (particle diameter around 100 nm) -notable aerosol processing can occur. It should be borne in mind that the current version of E-AIM does not take into account aerosol size effects and thus, the model predicts aerosol behavior similar to a bulk system. To support this, Wang and Laskin 16 and Ma et al. 17 suggested that smaller particles may be prone to faster aerosol processing and thus, higher degree of chloride depletion from organic acid/NaCl mixtures. a The first data set of pure oxalic acid has been previously used by Drozd et al. 1 and OrtizMontalvo et al. 
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